Release of brain amino acids during hyposmolar stress and energy deprivation.
The release of 10 amino acids from rat hippocampal slices during exposure to hyposmotic stress or energy deprivation was measured by high-performance liquid chromatography. Exposing the slices to hyposmotic stress by lowering extracellular NaCl caused a 10-fold release of taurine (p < 0.01) and over a twofold increase of gamma-aminobutyric acid (GABA) and glutamate (p < 0.01). These changes were reversed by mannitol. Exposure to combined glucose and oxygen deprivation (energy deprivation) caused a 50-fold increase in the release of GABA, a 40-fold increase in glutamate release (p < 0.01), and a twofold to sixfold increase in taurine, aspartate, glycine, asparagine, serine, and alanine release (p < 0.05) but no change in glutamine. Energy deprivation increased the water content by 21%. Mannitol blocked this increase and further enhanced the release of glutamate and aspartate (p < 0.01) but not of GABA. The permissivity of the amino acids was plotted against the pI (pH at isoelectric point) and hydropathy indexes. Energy deprivation increased the permissivity in the following order: acidic > neutral > basic. Among neutral amino acids, permissivity increased with increasing hydrophobicity. These results indicate that the mechanisms of amino acid release are different during cerebral ischemia and hyposmotic stress.